one aspect of a general antiscientific swing in popular thinking, it may be possible to defeat any restrictive measures that are proposed by political means. But it would be much better to convince the public that scientists could be relied upon to keep their own houses in good order, and that there was no need for heavy-handed police methods to ensure this.
What, then, is the place ofexperimental animals in research today? Their numbers rise each year, and if the trend continues the animal house may well take over the laboratory. We cannot do without experimental animals: that is beyond question. But whenever we use them, we should ask ourselves some vital questions: (1) Is the animal the best experimental system for the problem?
(2) Must the animal be conscious at any time throughout the experiment? (3) Can pain or discomfort associated with the experiment be lessened or eliminated? (4) Could the number of animals used be reduced? (5) Is the problem worth solving anyhow?
In an article in World Medicine, December 1970, Dr Louis Goldman, the medical director of an international pharmaceutical company, clearly thought that the answers to these questions were not always acceptable, and he quoted a number of instances in support of his view. It is possible to criticize Dr Goldman, but that is not the point. He has himself levelled criticisms at certain researches carried out in this country and in Americaand the skies have not fallen. Some more of this sort of medicine might be good for us all. The importance of experimental animals in veterinary research is as great today as it has always been. To a limited extent the use of animals has been superseded by in vitro techniques, but advances in many branches of veterinary science still depend on the use of experimental animals. Search for a wider range of in vitro techniques to reduce further the use of experimental animals is, of course, to be encouraged, but significant successes will not easily be attained. In the mean time the use of experimental animals is vital to the continued acquisition of new knowledge. The veterinary scientist is fortunate to have for experiment the animal species that is the natural host for the disease being studied. Extrapolation of results from one animal species to another is thus avoided. Small laboratory animals may be used for preliminary work because their maintenance is less expensive and less complicated than that of, say, cattle, but for definitive observations the species involved naturally in the disease under study is used. However, not all animal disease research laboratories have facilities for maintaining large animals, and only a few can maintain pigs, sheep, goats, cattle or horses in large numbers. Some of the problems associated with the organization of research on diseases of farm animals will be considered.
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Location ofLarge Animal Experiments
Controlled experiments cannot be carried out satisfactorily on ordinary farms. Farmers are co-operative in allowing their animals to be observed and, to a reasonable extent, handled in investigations of disease, but they cannot be expected to allow controlled experimentation in which a proportion of their stock would be at risk from disease. It is necessary, therefore, to carry out controlled experimentation on farm animals in a specially designed environment. A suitable place must have facilities for housing animals in comfort, for observing them in disease, and for examining them after death. Animal accommodation and laboratories must be intimately related, and skilled stockmen must be available.
Economics ofLarge Animal Experiments
Purchase and maintenance of animals constitute a major part of the cost of investigating diseases of farm animals. This cost can be reduced by attaching to a laboratory a farming enterprise in which animals can be bred for experiment and in which much of their food can be produced. A farm of this type should be large rather than small in relation to the laboratories it serves, because animals surplus to experimental requirements can always be sold, and as farms become larger labour-saving devices such as bulk handling of food can be developed; large farms can employ specialist staff to keep to a minimum the outlay on maintenance of machinery and buildings. The larger the farming enterprise associated with a veterinary laboratory the smaller the cost of the experimental animal component in the investigation of animal disease.
An Experiment with Scrapie as an Example ofthe Importance ofthe Experimental Animal in Veterinary Researth Scrapie is a slowly progressive, fatal degenerative disease of the central nervous system of sheep. It can be transmitted through animals in series by experimental inoculation. The transmissible agent has not been identified, but there are many reasons for believing that it is not a conventional agent such as a virus. In spite ofextensive research, there is no method of detecting the scrapie agent other than by its ability to produce scrapie when inoculated into animals. Thus, without experimental animals research on scrapie would be impossible.
It had long been suspected that genetical makeup might be important in the transmission of scrapie among sheep, and some years ago an experiment was carried out at Compton to determine the relative susceptibility to the disease of twenty-four different breeds. Details of this experiment are given in Table 1 . The scale of the experiment had to be considerable because of the suspected low susceptibility of some breeds, and it had to last for two years because of the known long incubation period in experimental scrapie in sheep. Planning and prosecution of the experiment involved the important ingredients of all long-term experimentation with farm animalsgood housing, good husbandry, accurate recording, careful observation and veterinary supervision. This experiment established beyond doubt that there are wide variations among breeds of sheep in susceptibility to scrapie. Also, because of the clinicopathological similarity of scrapie to at least two human diseaseskuru and Jakob-Creutzfeldt diseaseit indicated that genetical make-up may also be important in human degenerative diseases of the central nervous system. The laboratory animal has played an important part in our growing understanding of the pathogenesis of many diseases. The detailed study of the normal animal essential to the proper control of many experiments has also led to the accumulation of much valuable physiological data which, in turn, permits a more rational choice of animal for particular studies. This is extremely important; the undue emphasis placed on the role of 5-hydroxytryptamine in acute inflammation in early experiments resulted from the use of swelling of the rat hind-paw as an indication of the response to injuryit was subsequently found that large numbers of mast cells were present in this situation. Similarly, the singular reactivity of the guinea-pig skin to various immunoglobulin classes affected our views of some hypersensitivity phenomena for many years.
Adequate knowledge of the several characteristics of a tissue may also permit the acquisition of more data from an experiment. The pig aorta, for example, resembles that of man closely in histological terms and, in addition, its growth rate is similar to that of the human aorta during the first year of life (Detweiler 1966) . The young pig is therefore a very suitable animal for the assessment of suture materials and techniques in the surgery of congenital heart disease, where vascular anastomoses in shunting and reconstructive procedures must 'grow' with the child.
Direct comparisons may be made in simpler circumstances. In evaluating injury to the bowel due to the various types of clamps used in gastrointestinal surgery, the existence of terminal vasculature with a comparable pattern to that in man is probably sufficient to permit assessment of relative degrees of damage. In studying the response of the pulmonary artery to banding procedures, the type of injury to the arterial wall produced by the band is consistent, and the evaluation of different materials might be carried out in
